The rehabilitation program is based on the current literature (Holmgren et al 2012, Moon shoulder group 2011, Kluczynski et al 2015, Consensus statement, Thigpen et al 2016, Klintberg et al 2015, Edwards et al 2016 as well as clinical experience. All patients in both groups will follow the same rehabilitation program that consists of an initial phase (0-4 weeks) and then three phases (1-3) after taking the sling off. All patients will be fixated in a sling for 4 weeks, 24 hours a day. During the first 4 weeks it is allowed to take the sling off when taking a shower and also for passive range of motion exercises. The initial phase contains patient education passive range of motion exercises and resting positions for the shoulder. This exercise program is standardized. The first phase consists of active assisted and short level arm active range of motion exercises. The second phase consists of active range of motion exercises and isometric muscle activation and the third phase of dynamic strengthening exercises and stretching. There are several exercises to choose from in each phase (1-3) in purpose to fit each patients shoulder disability. Choose a maximum of 3-4 exercises to work with during a specific time and progress to new exercises when the patient is ready with respect to quality of movement and pain. The physiotherapist (PT) decides when the patient is ready to move on to the next phase, considering aspects of quality of motion and pain, in accordance with restrictions. None or minimal pain (0-3/10 NRS) during the exercises is one milestone to progress to the next phase. It is important to respect the timeframes in the phases. Patient may pass slower through the phases but not faster. Exercises from earlier phases could still be used even though the patient has moved on to the next phase.
The first visit will be at the ward after surgery and a PT will give information about restrictions, go through the initial phase as well as introduce the exercise diary. After that the patients will meet the research PT within a week after surgery to be introduced to the rehabilitation program. The patients will have approximately 15 visits of PT guided exercises sessions during a 5-month period. Each visit will take approximately 30-45 minutes. In between these guided exercise sessions patients will perform home-exercises acoording to the different phases. An exercise diary is used to encourage adherence and is handed out at the ward. The PT will write down the number of the exercise used from the exercise bank in the diary. Each phase is decribed with three headings; Patient education, PT assisted passive range of motion exercises, Exercises to perform with PT supervision and as home exercises. See below the short version that describes the content in each phase during the rehabilitation program.
Initial phase (weeks 0-3)
 Patient education. Exercises to promote good circulation in the shoulder and arm as well as a good posture. Passive range of motion exercises for the shoulder.
Phase 1 (weeks 4-6)
 Active assisted/supported range of motion exercises in elevation, abduction, Internal and external rotation that initially unload the rotator cuff.
Phase 2 (weeks 7-11)
 Active unloaded exercises mainly in full can elevation, external and internal rotation. Isometric strengthening exercises for the rotator cuff.
Phase 3 (weeks12-20)
 Dynamic strengthening exercises for the rotator cuff and scapula stabilizers-and rotators as well as stretching exercises according to the specific exercise program.
Each phased described in more detail:
Initial Phase (Weeks 0-3)
In this phase the patients will have approximately 2 PT supervised sessions. The first visit should be within the first week after surgery. The patient has been given the standardized exercise program at the ward after surgery and been informed about the restrictions of having the sling on 24 hours a day for four weeks. At the first session you will educate the patient and go through the exercise program to make sure that the patients perform the exercises correctly. Use a mirror when you instruct the exercises to the patient. For further instructions of treatment at the first visit see below. If you have a second visit during this phase you will do the same as at the first visit.
Goals:
 Maintain integrity of the surgical repair  Do not overstress healing tissue  Minimize pain  Increase passive range of motion gradually  Prevent muscular inhibition  Compliance to both restrictions and home-exercise program
Explain to the patient what a rotator cuff tear is and the nature of surgery. Talk about tissue healing and the importance of their immobilization period and the restrictions. Also explain the ability to compensate with the rotator cuff that is intact in case of no surgical repairing. Use models and pictures so that they can understand the biomechanics. Inform the patients about resting positions for the shoulder and how to relax in sitting and standing positions. Practice good posture, thoracic extension and avoid elevated and protracted shoulders. Repeat the restrictions of having the sling on 24 hours a day in four weeks. Show the patients and let them practice to put on and take off the sling, which is allowed when the patients are doing their exercises and personal hygiene. Instruct the patients that they may lean their upper body to the operated side in order to wash the axilla. Apart from using the sling as described above also inform the patient about following restrictions during this phase;
No lifting of objects, no active range of motion, no excessive stretching and no supporting of body weight by hands.
 PT assisted passive range of motion exercises (starts 1 week after surgery)  Exercises to perform with the PT and as home exercises (the first four weeks to perform three times per day)
-Flexion/extension of the elbow -Raising and lowering the shoulder -Arm hanging loose at sides and then bending the upper body forward to attain flexion in the shoulder. -Active assisted external rotation with a stick -Supine elevation self-assisted or assisted by husband/wife, friend or relatives.
Outside the program, patients were recommended to perform pumping with the hand x 30, 4-5 times per day.
Phase 1 (weeks 4-6)
In this phase the patients will have 3-4 PT supervised sessions. After 4 weeks the sling can be eliminated. If the patient still have much pain or feel unsecure at a particular activity they may keep the sling on while performing the particular activity. It is important that the patients try to get used to not wear the sling and use their hand and arm in easier activities in the dialing living to prevent stiffness. This phase consists of active supported exercises and in the end low level arm active exercises. During this phase you will meet the patient 3-4 times depending on how much support the patient need during the exercises and also if the shoulder is stiff. 
 Exercises to perform with the PT and as home exercises
Use exercises from the exercise bank. Guide the patients while doing their exercises, in positioning of the shoulder and scapula in the starting position and also throughout the movement. It is preferable to use a mirror. Home-exercises to perform twice daily.
-One exercises of active supported elevation -One exercises of active supported abduction -One exercise of active supported external rotation -Scapula positioning and scapula retraction -Active flexion and abduction with short level arm (can be added at the earliest week 6)
Phase 2 (weeks 7-11)
In this phase the patients will have 4-5 PT supervised sessions. After 6 weeks patients are allowed to perform active range of motion exercises through the whole range of motion in all directions of the shoulder. It is important to guide the patient so that the exercise is performed correctly and with quality. The quality of the movement is more important than the quantity. Guide your patient in front of a mirror. You will meet the patient 4-5 times during this phase. Agree with the patients in functional goals in between the PT supervised sessions. The home-exercises will be performed twice daily. In this last phase the patients will have approximately 5-6 PT supervised sessions. Patients may start with exercises loading the rotator cuff muscles and the scapula stabilizers and rotators as well as stretching exercises. Sometimes it is easier for the patients to start in the eccentric phase and have assistance in the concentric phase, if so use those exercises in order to achieve quality in the performance of the exercise. In the beginning of this phase when you have less load patients may do their exercises program once a day. When the load becomes more challenging patients should do the exercise program once every other day. Exercises in purpose to gain in range of motion could be performed daily.
Goals

 Progressive rotator cuff strengthening  Restore scapular stability  Restore full shoulder flexibility  Functional training aiming for patient to return to work
 Patient education
Remind the patients that it is not allowed to aggravate the pain when performing the exercises. The may feel sore and some strain in the muscles but not pain that becomes more intense. If so the load need to be decreased. The patients should be aware of the total load they put on the shoulder every day. Sometimes it is their leisure time activities that aggravate the pain. It is essential to find a good balance. After week 14 up until week 20 the exercises could be more individually adjusted according to the patients work and leisure times activities. Chose exercises from the exercise bank. The exercises could be more complex and speed and load can increase.
General principles concerning the performance of exercises in the rehabilitation process.
-The quality of movement is essential: If an exercise is performed incorrectly replace the exercise with an exercise that is easier for the patient to perform with a correct movement pattern. -The exercises should not aggrevate the pain: If patients have pain while performing an exercise , the exercise usually is not performed correctly. Guide the patients or chose another exercise. It is ok to have some soreness or strain but no pain. -Hands on guidance: To guide you patient with feedback from your hands is important within the PT supervised sessions (approximately 15 visits). Make sure, by going through the home-exercise program, that the patients perform it correctly. -Step wise progression: The load needs to be increased in steps and with respect to shoulder pain. This aspect is considered in the different phases. -Load: The load will be individually adjusted. If the patient get pain reduce the load. -Home-exercise dosage: Home exercise programs should consist of no more than 3-4 exercises.
-Dosage and progression: Recommended repetions for each exercise is in the explantory text attached to each exercise. Loading exercises in purpose to strengthening the muscles in phase III are performed once every other day. Exercises in purpose to restore or increase range of motion or neuromuscular control exercises should be performed daily. If the patient got (has) pain the dosage can be reduced.
Initial phase, weeks 0-3
All patients will be fixated in a sling for 3 weeks 24 hours a day. During week 4 the sling is used at nights but could be phased out at daytime. During the first 3 weeks it is allowed to take the sling off when taking a shower and also for passive range of motion exercises. It is important to perform all the exercises with a good posture and to avoid compensation movements with elevation of the shoulder. It is recommended to use a mirror when you are performing the exrecises.
Exercises to perform twice daily
Pump with your hand 30 times at least 4 times per day Flexion and extension of the elbow 10 repetitions in 2 sets
Shoulder shrug
Shrug the shoulders 20 repetitions
Pendulum exercises
-Arms hanging loose at sides, bending the upper body forward to attain flexion in the shoulder 10 repetitions in 2 sets.
-If you need support use the pendulum exercise instead 10 seconds 5 repetitions.
Internal and external rotation
(0 • -20 • of external rotation during the first 3 weeks). Push the arm from the body with help from the stick. 10 repetitions.
Posture
Put your finger on sternum and lift it up to attain thoracic extension.
Activity of daily living
Lean your upper body to the operated side in order to wash under the axilla.
Phase 1, weeks 4-6
During the week 4 the sling should be phased out at daytime but still used during the night.
Exercises in this phase should be performed twice daily. While performing the exercises, it is important to start with and maintain a good posture and also to avoid compensating with elevation of your shoulders and/or trunk movements. Perform your exercises in front of a mirror if it is possible.
Active assisted/supported flexion Exercise no: 1
Use a towel to slide forward with your arm as far as you can.
Start with 5 repetitions and increase to 10 within 1 week.
Exercise no: 2
Use a towel to glide forward with your arms.
Active assisted/ supported abduction Exercise no: 4
Active assisted forward flexion. Rest your affected arm in the healthy arm and try to reach as far up as possible. Start with 5 repetitions and increase to 10 within 1 week.
Exercise no: 5
Active supported abduction. Rest your affected arm on the table. Use a towel and slide with the arm away from the body. Start with 5 repetitions and increase to 10 within 1 week.
Exercise no: 3
Starting position with hands in your knee. Slide down your legs while bending your back forward, Try to reach your toes. Start with 5 repetitions and increase to 10 within 1 week.
Active assisted/supported external and internal rotation Exercise no: 6
Use a stick to push and move the underarm away from the body as far as possible and then return with the hand against the stomach. Start with 5 repetitions and increase to 10 within 1 week.
Exercise no: 7
Use a stick to push and move the underarm as far back as possible.
Exercise no: 8
Rest the arm against a table. Use a towel to slide on and rotate the arm externally and internally.
Shoulder retraction and scapula positioning
Resting positions
Exercise no: 9 Scapula retraction with a short level arm. Lower your shoulders and do a small external rotation in the shoulders in purpose to retract the scapula Start with 5 repetitions and increase to 10 within 1 week.
Exercise no: 10
Scapula retraction. Lower your shoulders and do a small external rotation in the shoulders in purpose to retract the scapula Start with 5 repetitions and increase to 10 within 1 week.
During week 5 active range of motion exercises with a short level arm could be added.
Exercise no: 11 and 12
Flexion and abduction with a short level arm.
Start with 5 repetitions and increase to 8 within a week.
Phase 2, weeks 7-11
Exercises in this phase should be performed twice daily. While performing the exercises, it is important to start with and maintain a good posture and also to avoid compensating with elevation of your shoulders and/or trunk movements. Do your exercises in front of a mirror if it is possible.
Active range of motion in elevation and exercises with pre-activation in elevation Active flexion in the whole range of motion.
7-10 repetitions.
Exercise No: 16
Assist concentric abduction and then lowering the arm against resistance and work in the eccentric phase. 10 repetitions.
Exercise No: 17
Active abduction with thumbs pointing against the ceiling. Keep your shoulders down.
10 repetitions.
Exercise No: 18
Isometric abduction. Press the underarm against the wall for about 3 seconds 5 repetitions in three sets.
External/internal rotation exercises Exercise No: 20 and 21
Active external and internal rotation in standing or in side-lying.
Start with 15 repetitions then within 1 week increase to 2 sets.
Exercise No: 19
Assisted abduction with pre-activation of the shoulder depressors. Pull the rubber band down by using the non-affected arm in purpose to get at strain in the rubber band. Let the arm passively get into abduction. Bend the knee while pulling the rubber band and perform an external rotation in the shoulder. Extend your knee while you slowly lower your underarm towards the bench into an internal rotation of the shoulder. Start with 10 repetitions in 1-2 set and then add another third set.
Isometric exercises for the rotator cuff in external/internal rotation
Exercise No: 29
External rotation in 90 • of shoulder abduction. Pull the rubber band and perform an external rotation in the shoulder. Lower the arm slowly into internal rotation of the shoulder. Start with 10 repetitions in 1-2 set and then add another third set. 
